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研究課題 1 わが国の数学教育における目標の検討 
岩合一男氏，中島健三氏，和田義信氏の述べている目標をもとに，わが国で言われ
ている目標の検討を行う。 
研究課題 2 諸外国における目標の検討 
NCTM のスタンダードと研究課題 1 である，日本での目標との比較を行う。また，
そのことを踏まえ，義務教育である小学校段階，中学校段階での目標の検討を行う。 
 研究課題 3 理論と実践の橋渡し 
 授業観察の対象として，子どもの算数・数学的活動に着目し，分析する。また，そ
のための視点を明確にする。 












































































































① 具体的な算数的活動を展開することを通して，ある 1つの推測を構成する。 





   
 
図 3 





















 オールポート（Allport, G.W）氏は，態度には，少なくとも 5 つの側面があるとし
ている。その 5つは，「①精神的神経的状態，②反応の準備状況，③組織化されたもの，
④経験を通してつくりあげられたもの，⑤行動に力学的影響を及ぼすもの」 )3 である。



























































































































































2.3では，和田義信氏のなぜ算数・数学を教えるかということを mode of thought，
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を述べている )9 。 
「1. Learning to value mathematics. 
2. Becoming confident in one’s own ability.  
3. Becoming a mathematical problem solver. 
4. Learning to communicate mathematically. 





























































































































































































第 4章 理論と実践の橋渡し 


















































 この 3 つの例として，「円」で考えた場合，「物的モデル」は，紙を切り抜いた円や






)1(2)12()12(  nmnm と考えることである。この言語的モデルは，図 2を一
般化した図 2－2で表すことができ，単に式としてではなく，図的モデルとの関係性を







図 2 奇数＋奇数＝偶数 
 


















 数学的モデルは現実の領域から数学の領域へ繋げる役割をするものである（図 3）。 
 







































































































































































図 7 C児の活動 
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第 5章 実践的考察 
5.1 A児と C児の算数的活動の様相 
5.2  A児と C児の算数的活動の様相―その 2― 
5.3 B児と C児の算数的活動の様相 








5.1と 5.2では，算数を比較的得意としている A児と，比較的苦手としている C児
の算数的活動の様相を比較し，考察を行う。 









































































      Teaching all 
 Ti…個への支援 
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           ←中心の線 
Ta10：「ならこれで確かめてみよう。」コンパスを出す。 
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観察の視点に基づき考察をしていく。自力解決の際，A 児は二等辺三角形を 3 つの
方法で描いていった。1 つ目の方法は， 「2 つの辺の長さが等しい三角形」を二等辺
三角形と言うことから，等しい長さの 2 辺を描いて，二等辺三角形を描いた。2 つ目
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      Teaching all 
 Ti…個への支援 




















































































  切れ端の紙を張り合わせたり、折ったりする。 
  正三角形を折ってみる。 
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  ノートに『かた方の角度だけはかる 
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30°     「あれ？」 












































































         30° 110° 
          6cm 


















図―1 評価問題での C児の算数的活動 
図―2 評価問題での A児の算数的活動 
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      Teaching all 
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      Teaching all 
 Ti…個への支援 
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c－α（1） 
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e－β（1） 
練り上げ 
   
    ↓ 
f－γ（1） 
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f－γ（2－2） 
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c，d，e－β（1） 
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c－α（2’） 
  ↓ 
f－γ（1’） 
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f－γ（2’） 
   




































































B－Ma2：  0   100     200      300      400      500 
 
                ジュース…1本          ？ 






























































           460 
  ○た40＋460＝500 
        0      100     200     300      400       500 
 
                        チーズケーキ    クッキー □円 
                            ↓ 







         440   160 




B7：「わかった。」ノートに  1000－(220＋80)×2 
 
C－Ma1：180＋(90×3)＝386 






       クッキー…4こ 320  ドーナツ…3こ 270 

















































S11：「これが 500円で，ジュース 1本が 180円で，ドーナツ
3個で 270円で，あまっているところがおつり。」 
             500円 
 
   180円     90×3=270        □円 
               270円 
 
C－Ma4：ノートに書く。 
            500円 
 
    180円     90×3=270        □円 
               270円 
       500－(270－180)＝50 
 
C－Ma5：ノートにまとめる。 
   あわせてから 
    500－(180＋90×3) 
    500－180－90×3 
















































  1000－(150×2＋80)＝620 
              1000円 
 
      150×2     80円    おつり□円 
      ＝300円 
                   おつりは 620円 
C－Ma6：2000 円もっていきました。プリン 3 コとチョコレート 2 コ買い
ました。おつりはいくら？ 
  2000－(120×3＋220×2)＝1200 







                 400円 
             代金 1000円 
 
      400円     80×2       おつり 
    （220×2＝440）  160円      400円 
 
C－Ma8：ノートに書く 
  1000－(220＋80)×2＝1000－300×2 














































                                     A．50円 
 
B－Ma3：○た50+450=500 
 B－Ma5：500円でチーズケーキ 2個とクッキー2個買ったとき 
B－Ma2：  0   100     200      300      400      500 
 
                ジュース…1本          ？ 





       クッキー…4こ 320  ドーナツ…3こ 270 
















































































































































課題 1 わが国の数学教育における目標の検討 
課題 2 諸外国における目標の検討 
課題 3 理論と実践の橋渡し 
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『Curriculum and Evaluation Standards for School 
Mathematics』 
 


















New Goals for Students. Educational goal for students must reflect the importance 
of mathematical literacy. Toward this end, the K­12 standards articulate five 
general goals for all students; [1] that they learn to value mathematics, [2] that 
they become confident in their ability to do mathematics, [3] that they become 
mathematical problem solvers, [4] that they learn to communicate mathematically, 
and [5] that they learn to reason mathematically. These goals imply that students 
should be exposed to numerous and varied interrelated experiences that encourage 
them to value the mathematical enterprise, to develop mathematical habits of 
mind, and to understand and appreciate the role of mathematics in human affairs; 
that they should be encouraged to explore, to guess, and ever to make and correct 
errors so that they gain confidence in their ability to solve complex problem; that 
they should read, write, and discuss mathematics; and that they should conjecture, 
test, and build arguments about a conjecture’s validity. 
 
The opportunity for all students to experience these components of mathematical 
training is at the heart of our vision of a quality mathematics program. The 
curriculum should be permeated with these goals and experiences so that they 
become commonplace in the lives of students. We are convinced that if students are 
exposed to the kinds of experiences outlined in the Standards, they will gain 
mathematical power. This term denotes an individual’s abilities to explore, 
conjecture, and reason logically, as well as the ability to use a variety of 
mathematical methods effectively to solve nonroutine problems. This notion is 
based on the recognition of mathematics as more than a collection of concepts and 
skills to be mastered; it includes methods of investigating and reasoning , means of 
communication, and notions of context. In addition, for each individual, 
mathematical power involves the development of personal selfconfidence. 
 
Toward this end, we see classroom as places where interesting problems are 
regularly explored using important mathematical ideas. Our premise is that what 
a student learns depends to a great degree on how he or she has learned it. For 
example, one could expect to see students recording measurements of real objects, 
collecting information and describing their properties using statistics, and 
exploring the properties of a function by examining its graph. This vision sees 
students studying much of the same mathematics currently taught but quite a 
different emphasis; it also sees some mathematics being taught that in the past 
has received little emphasis in schools. 
 
1. Learning to value mathematics. Students should have numerous and varied 
experiences related to the cultural, historical, and scientific evolution of 
mathematics so that they can appreciate the role of mathematics in the 
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development of our contemporary society and explore relationships among 
mathematics and the disciplines it serves; the physical and life sciences, the social 
sciences, and the humanities. 
 
Throughout the history of mathematics, practical problems and theoretical 
pursuits have stimulated one another to such an extent that it is impossible to 
disentangle them. Even today, as theoretical mathematics has burgeoned in its 
diversity and deepened in its complexity and abstraction, it has become more 
concrete and vital to our technologically oriented society. It is the intent of this goal
－learning to value mathematics －to focus attention on the need for student 
awareness of the interaction between mathematics and the historical situations 
from which it has developed and the impact that interaction has on our culture and 
our lives. 
 
2. Becoming confident in one’s own ability. As a result of studying mathematics, 
students need to view themselves as capable of using their growing mathematical 
power to make sense of new problem situations in the world around them. To some 
extent, everybody is a mathematician and does mathematics consciously. To buy at 
the market, to measure a strip of wallpaper, or to decorate a ceramic pot with a 
regular pattern is doing mathematics. School mathematics must endow all 
students with a realization that doing mathematics is a common human activity. 
Having numerous and varied experiences allows students to trust their own 
mathematical thinking. 
 
3. Becoming a mathematical problem solver. The development of each student’s 
ability to solve problems is essential if he or she is to be a production citizen. We 
strongly endorse the first recommendation of An Agenda for Action [National 
Council of Teachers of Mathematics 1980]: “Problem solving must be the focus of 
school mathematics” [P. 2]. To develop such abilities, students need to work on 
problems that may take hours, days, and even weeks to solve. Although some may 
be relatively simple exercises to be accomplished independently, others should 
involve small groups or an entire class working cooperatively. Some problems also 
should be open­ended with no right answer, and others need to be formulated. 
 
4. Learning to communicate mathematically. The development of a student’s power 
to use mathematics involves learning the signs, symbols, and terms of 
mathematics. This is best accomplished in problem situation in which students 
have an opportunity to read, write, and discuss ideas in which the use of the 
language of mathematics becomes natural. As students communicate their ideas, 
they learn to clarify, refine, and consolidate their thinking. 
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5. Learning to reason mathematically. Making conjectures, gathering evidence, 
and building an argument to support such notions are fundamental to doing 
mathematics. In fact, a demonstration of good reasoning should be rewarded even 
more than students’ ability to find correct answers. 
 
In summary, the intent of these goals is that students will become mathematically 
literate. This term denotes an individual’s ability to explore, to conjecture, and to 
reason logically, as well as to use a variety of mathematical methods effectively to 



























































彼女が生産的市民になるならば，欠くことができない。私たちは An Agenda for Action 
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